Reduced light sensitivity of the circadian clock in a hypopigmented mouse mutant.
Pink-eyed dilution (p/p) is a recessive mutation in mice which results in reduced pigmentation of the retinal pigment epithelium, as well as alterations in visual pathways and function. We investigated whether this mutation also affects light information reaching the circadian clock. Entrainment to a 12 h light 12 h dark cycle and the free-running period in constant darkness were not affected by this mutation. Phase shifts in response to 1 h light pulses consisting of bright white light at either circadian time 16 or 24 also did not differ between mutant and wild-type C57BL/6J mice. However, when 5 min, 502 nm light pulses of 1.2 x 10(-1) microW/cm2 or 4 x 10(-2) microW/cm2 were given at circadian time 16, the mutant mice responded with significantly smaller phase shifts than the wild-type mice. When animals were transferred to constant light, the free-running period of wild-type mice was longer than that of mutant mice, a finding which is consistent with a sensitivity difference between mutant and wild-type mice. Horseradish peroxidase tracing of retinal innervation of the hypothalamic suprachiasmatic nuclei (SCN)--the location of a circadian pacemaker--revealed a reduced innervation of the SCN in mutant mice compared with wild-type mice. The total volume of the SCN, as determined by neutral red stain, was also reduced in mutant mice, although not to as great an extent as the retinal innervation. Taken together, these results indicate that while basic characteristics of circadian clock function are not altered by the pink-eyed dilution mutation, the sensitivity of the clock to light is reduced.(ABSTRACT TRUNCATED AT 250 WORDS)